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ABSTRACT
International Journal of Exercise Science 13(5): 131-139, 2020. The purpose of this study was to examine
changes in health behaviors and outcomes of higher education (college) students following graduation.
Undergraduate students (n = 206) enrolled at a large, northeastern United States university in general education
health and wellness courses were assessed pre and post-graduation. Participants self-reported their demographics,
physical activity behaviors, dietary behaviors, sleep, and stress pre and post-graduation via an online survey.
Paired sample t-tests examined changes health behaviors pre and post-graduation. Following graduation, fruit and
vegetable consumption increased significantly, moderate physical activity declined significantly, and both vigorous
physical activity and energy expenditure, as well as weight remained stable. There was a significant reduction in
stress, for men but not women, and, an increase in restful nights of sleep among women but not men. College
students tended to maintain the seemingly healthy lifestyles they had as students during the period immediately
following graduation. Findings highlight the value of general health and wellness courses within college given
vigorous physical activity and energy expenditure did not decline following graduation.
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INTRODUCTION
The prevalence of overweight and obesity, insufficient physical activity, poor quality diet, and
mental health issues are increasing among higher education students (2, 4). This leaves many
graduates at risk of both short and long-term health issues such as increased risk of noncommunicable diseases (6, 21, 25), mental health disorders (16, 22, 27), poor quality of life (20,
29), and mortality (21, 38, 44). Thus, identifying ways students can maintain or develop healthy
lifestyles during higher education that they can continue, and perhaps even improve, upon
graduation holds immense value to individuals, institutions, and society.
Nearly a century ago physical activity was a general education requirement at almost all higher
education institutions (23), but has since fallen to less than half (9), and is at risk of continuing
to decline. While changes vary considerably between states, daily physical education among
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high school students in the United States (US) also declined during the early 1990’s and has not
recovered (11); and, less than 5% of K12 schools require daily physical education (13) despite
the link between physical education and physical activity in adulthood (28). Erosion of physical
education opportunities is concerning given the aforementioned trends in health behaviors and
outcomes among higher education students (12) and the prevalence of childhood obesity (10).
While not temporally linked with physical activity (41), like physical activity, fruit and vegetable
consumption (FVC) tends to decline over the course of college (34), and can impact weight,
which is determined by energy intake and expenditure (30). In addition, FVC is associated with
lower risk of non-communicable diseases (37, 43) and mortality (26). Furthermore, living
situation appears to influence both physical activity and dietary behaviors (34), For example,
while at college, those students who live off campus are more likely to be active travelers (i.e.
walk of bike for transportation) (7, 32). With respect to diet, the changes in weight among
students have been linked with proximity to dining halls and grocery stores, with those close to
dining halls tending to gain more weight, and those living close to a grocery store gaining less
weight (19). In addition, dietary behaviors have been shown to differ between students who do
and do not reside in their parental home (14). Thus, given living situation is likely to change
following graduation it is important to examine changes in health behaviors that may be
influenced by such a change.
However, at present little is known about how these behaviors change in the period immediately
following graduation from college. Thus, the purpose of this study was to examine whether
health behaviors and outcomes of higher education students improve, deteriorate, or remain
stable following graduation. Such knowledge is important, as there is an opportunity to reach
the considerable portion of the population who pursue a higher education (18) during a critical
stage in life. Evidence that health behaviors are maintained following graduation will further
reinforce the importance of facilitating the adoption of these behaviors among college students
to their short and long-term health and well-being.
METHODS
Participants
This longitudinal study took place at a large, northeastern United States university. Data were
collected on health behaviors and basic demographics using an online survey (Qualtrics, Provo,
UT). Undergraduate students enrolled in general education health and wellness courses
between Fall 2014 and Spring 2017 were recruited via direct email. All students enrolled during
this period were eligible. Participants completed a baseline survey at the beginning of the
semester in which they were enrolled in a general education health and wellness course, and
follow-up surveys at the end of the same semester as well as the end subsequent semesters at
regular intervals after completion of the course (in April and September). Participants were
included if they provided a complete response to follow-up surveys (either April or September)
immediately prior to (pre-graduation) and following (post-graduation) graduation. The period
of time between pre and post-graduation data collection was approximately six months.
Instructors encouraged participation, though participation was voluntary and had no impact on
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grades. Participants provided informed consent, the Pennsylvania State University Institutional
Review Board approved this study, and research was carried out fully in accordance to the
ethical standards of the International Journal of Exercise Science (24).
Protocol
Demographics - Participants self-reported age, sex, race/ethnicity, and other demographic
variables at baseline. From the third survey onwards participants self-reported (yes/no)
whether they had experienced a range of important life events, such as graduating college, in
the past six months. Participants self-reported height at baseline, and weight in baseline and
subsequent surveys. Height and weight were used to calculate body mass index.
Physical activity behaviors - The global physical activity questionnaire, a reliable and valid
measure (8, 17), assessed minutes/week of leisure time physical activity (5). Weekly moderate
physical activity and vigorous physical activity were computed using physical activity
frequency and duration, and participants were categorized based on whether they met physical
activity recommendations (1). Weekly metabolic equivalent minutes (weekly MET-minutes)
were also calculated, with four and eight metabolic equivalents assigned to each minute of
moderate and vigorous physical activity respectively (39).
Dietary behaviors - Items from the National College Health Assessment (NCHA, 3) were used
to assess fruit, vegetable, and alcohol consumption. Participants indicated how many servings
of fruit and vegetables (separately) they consume per day on a seven-point scale ranging from
zero to six or more servings and were categorized based on whether they met FVC
recommendations (36), and into alcohol users and non-users.
Sleep and stress - Sleep and stress were measured using items from the NCHA (3). Participants
indicated how many days they got enough sleep to feel well rested in the morning during the
past week and rated their overall stress levels on a five-point scale ranging from no stress to
extreme stress. Participants were categorized into those who reported below average, average,
or above average stress in response to the NCHA item.
Statistical Analyses
Sex differences pre and post-graduation were examined using independent samples t-tests.
Changes in anthropometrics, physical activity, FVC, stress, and sleep were examined using
paired sample t-tests. Changes in health behaviors and outcomes based on whether participants
were categorized as meeting moderate physical activity, vigorous physical activity, FVC
recommendations or displaying symptoms of stress pre and post-graduation were examined
using Chi-square tests for independence. All analyses were run using SPSS 25.0 (IBM, Armonk,
NY), with significance levels set at p < 0.05. Effect sizes (η2) were calculated using the formula
(t2 / (t2 + (N - 1)).
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RESULTS
Two hundred and six participants remained after excluding those who did not indicate that they
had graduated. Data collected at the time point prior to that at which participants indicated they
had graduated were treated as ‘pre-graduation’, and data collected at the time point at which
the indicated they had graduated were treated as ‘post-graduation’.
The mean age of participants at baseline was 20±3 years. The majority of participants were
women (women, n = 122, 60.7%; men, n = 79, 39.3%), identified as non-Hispanic white (n = 166,
83.0%), and were enrolled in physical activity courses (physical activity courses, n = 185, 92.5%;
general health courses, n = 15, 7.5%). Characteristics of the sample on which analyses were
conducted were representative of the baseline sample.
Excluding weight, which would be expected to differ between sexes, independent samples ttests revealed that no variables differed between sexes, with the exception of post-graduation
stress symptoms, which were significantly higher among women (p = 0.005, η2 = 0.04).
Following graduation weight, and therefore BMI, remained unchanged. A significant decline in
moderate physical activity was observed (p = 0.001), in particular among men (p = 0.002).
However, vigorous physical activity remained stable, and therefore no changes were observed
in energy expenditure (i.e weekly MET-minutes). There was a significant increase in FVC (p =
0.03), which was largely attributable to increased fruit consumption (p = 0.02). However,
changes were not statistically significant in men, and the statistical significance of the change
observed in analysis of all participants was attributable to women. There was a significant
reduction in stress (p = 0.01), in particular for men (p = 0.04); and, a notable increase in the
number of restful nights of sleep among women (p = 0.07), but not men (p = 0.95) (Table 1).
Table 1. Changes in health behaviors and outcomes post-graduation.
Pre-graduation
M
SD
All
Weight (lb)
153.5
31.6
BMI (kg/m2)
23.8
4.4
Moderate physical activity (min/week)*
178.1
162.6
Vigorous physical activity (min/week)
128.2
131.3
Weekly MET-minutes
1751.2
1385.5
Fruit consumption (servings/day)*
2.9
1.1
Vegetable consumption (servings/day)
3.2
1.2
Fruit and vegetable consumption (servings/day)*
6.1
2.0
Stress*
3.4
0.9
Sleep (nights of restful sleep/week)
3.6
1.6
Men
Weight (lb)
165.4
31.5
BMI (kg/m2)
23.5
4.6
Moderate physical activity (min/week)*
174.7
130.6
Vigorous physical activity (min/week)
138.8
138.2
Weekly MET-minutes
1809.2
1383.8
Fruit consumption (servings/day)
2.9
1.2

International Journal of Exercise Science

134

Post-graduation
M
SD

p

η²

153.5
23.9
128.3
133.0
1584.2
3.1
3.3
6.4
3.1
3.9

31.3
4.3
146.9
130.9
1350.0
1.1
1.3
2.1
0.8
1.9

0.992
0.539
0.002
0.627
0.135
0.021
0.196
0.035
0.011
0.112

0.00
0.00
0.06
0.00
0.01
0.03
0.01
0.03
0.04
0.02

165.9
23.6
102.6
138.7
1520.1
2.9

32.4
4.7
112.4
134.3
1274.4
1.0

0.732
0.729
0.001
0.996
0.088
0.641

0.00
0.00
0.18
0.00
0.05
0.00
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Vegetable consumption (servings/day)
3.0
Fruit and vegetable consumption (servings/day)
5.8
Stress*
3.3
Sleep (nights of restful sleep/week)
3.4
Women
Weight (lb)
145.39
BMI (kg/m2)
23.98
Moderate physical activity (min/week)*
186.60
Vigorous physical activity (min/week)
121.32
Weekly MET-minutes
1739.05
Fruit consumption (servings/day)*
2.84
Vegetable consumption (servings/day)
3.34
Fruit and vegetable consumption (servings/day)
6.18
Stress
3.39
Sleep (nights of restful sleep/week)
3.75
* denotes significance between pre and post-graduation

1.2
2.2
0.9
1.6

3.2
6.1
3.0
3.4

1.3
2.0
0.8
1.9

0.285
0.362
0.048
0.954

0.02
0.01
0.06
0.00

29.82
4.22
180.55
126.75
1392.22
1.06
1.22
1.95
0.81
1.67

145.75
24.04
138.28
127.64
1586.77
3.11
3.41
6.52
3.24
4.11

28.52
4.00
153.79
128.47
1352.25
1.21
1.24
2.16
0.73
1.75

0.643
0.603
0.029
0.587
0.293
0.018
0.527
0.075
0.112
0.071

0.00
0.00
0.05
0.00
0.01
0.05
0.00
0.03
0.03
0.03

No differences were found based on meeting moderate physical activity recommendations, χ2
(1, 168) = 1.59, p = 0.207, Φ = 0.110. Those who did and did not meet vigorous physical activity
recommendations pre-graduation remained sufficiently active and insufficiently active
respectively post-graduation, χ2 (1, 168) = 15.06, p < 0.001, Φ = 0.312. Those who did and did not
meet FVC recommendations pre-graduation continued to consume sufficient and insufficient
fruit and vegetables respectively post-graduation, χ2 (1, 166) = 15.43, p < .001, Φ = 0.323. Alcohol
consumption increased significantly post-graduation among both those who did and did not
consume alcohol pre-graduation, χ2 (1, 166) = 26.77, p < .001, Φ = 0.436. No significant differences
were found in pre and post-graduation stress, χ2 (4, 160) = 4.29, p = .0328, Φc = 0.164.
DISCUSSION
Students, consistent with previous findings (35), for the most part, maintained the seemingly
healthy lifestyles adopted students despite likely experiencing changes to various aspects of
their lives. Changes in moderate physical activity may be attributable to a decline in active travel
students typically accumulate navigating a pedestrian- and cyclist-friendly large-campus, while
the stability of vigorous physical activity may be indicative of students having established a
lifestyle that they maintain during the period immediately following graduation. Findings are
somewhat concerning as they arguably represent the best-case scenario with respect to changes
in physical activity following graduation. Unlike students with an established active lifestyle,
those with less engrained physical activity habits may experience even greater declines. Future
researchers may want to consider using objective physical activity measures given the
limitations of self-reported measures (31).
Changes in FVC are encouraging, despite them being largely as a result of increased fruit
consumption among women. Such changes could potentially be explained by increased
accessibility as a result of increased disposable income, or students returning to reside in their
parental home (14). Changes could also be attributable to increased accessibility to more
personal cooking facilities given findings that suggest shared living situations are associated
with lower FVC, potentially due to interpersonal constraints (34). Examination of the
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consumption of other food groups would provide further insight into changes graduate’s in
dietary characteristics.
The apparent improvement in dietary quality (15) may have helped offset the weight increase
observed in previous studies (35), though a longer period of energy surplus may be necessary
for significant weight changes. Findings suggest an improvement in stress upon graduation,
perhaps due to the alleviation of academic and extracurricular stressors. However, the stress
item used in this study was very limited, thus this finding requires further investigation. Future
researchers should consider using better measures to assess stress, as well as other mental health
outcomes such as depression. Finally, sleep improved upon graduation, perhaps due to a shift
towards a more stable routine that disrupted less by academic and social commitments.
A relatively small sample size was the primary limitation of this study that prevented analyses
of differences based upon what graduates had moved on to do since graduation, e.g. graduate
study, full-time work, part-time work, travel, etc. Identifying ways to retain graduates in similar
studies would be of great value. Also, the relatively active nature of the sample limits
generalizability to the general student population. Moreover, the use of self-reported measures,
in particular for physical activity weight, and BMI (33, 40), mean that findings should be
interpreted with a degree of caution. Future researchers may want to consider more objective
measures, as well as more comprehensive measures that assess more dietary and physical
activity behaviors in more detail (34, 41, 42). In addition, comparison in changes in health
outcomes and behaviors between those who do and do not take general health and wellness
would clarity the potential value of such courses in the promotion of a healthy lifestyle.
In conclusion, this study provides insights into the changes in health behaviors and outcomes
following graduation from higher education. Findings suggest the restfulness of sleep and stress
levels tend to improve post-graduation, as does FVC. More importantly, that vigorous physical
activity and energy expenditure did not decline following graduation suggests that general
health and wellness, in particular physical education, courses within higher education are
valuable to student health and wellbeing beyond graduation. Thus, higher education
institutions should consider ways in which they can increase the quantity, quality, and breadth
of general health and wellness opportunities in order to equip students with skills necessary
maintain a healthy lifestyle and contribute to society.
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